Selection of hepatitis B virus polymerase mutations in HIV-coinfected patients treated with tenofovir.
Tenofovir (TDF) is an adenosine nucleotide analogue that has been approved for the treatment of HIV-1 infection. It also shows activity against hepatitis B virus (HBV) in patients with or without lamivudine (LAM)-associated mutations. Development of clinical or virological HBV breakthrough during TDF therapy has not been reported so far. The aim of this study was to analyse the HBV polymerase (pol) from HIV/HBV-coinfected patients with detectable serum levels of HBV DNA during treatment with TDF for longer than 6 months. The HBV pol was sequenced from 43 patient's serum before and during TDF therapy. Phenotypic analyses were performed using HBV replication-competent plasmids carrying unique mutations selected under TDF therapy. Mean exposure to LAM was 35.3 +/- 27.5 months and to TDF 11.2 +/- 6.7 months. Genotypic analyses from 21 of the patients revealed LAM-associated mutations, and a further two patients developed a novel mutation, rtA194T, along with LAM-resistance-associated mutations. Phenotypic analyses revealed that constructs harbouring rtA194T combined with rtL180M and rtM204V displayed an over 10-fold increase in the IC50 for TDF compared with the wild type. The selection of HBV mutations in HBV/HIV-coinfected patients failing TDF therapy is an unlikely event within the first 12 months of treatment. However, HBV from two of the 43 patients treated with TDF for more than 12 months was found to contain one novel mutation located distal to the catalytic site of the HBV pol. In vitro, rtA194T conferred a reduced susceptibility to TDF in the presence of LAM-associated mutations.